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The chief physiotherapists of 47 Australian 
metropolitan public hospitals were asked about 
the hours of provision and organisation of 
cardiothoracic physiotherapy services. Forty 
three per cent provided physiotherapy services 
only during the day, 12 per cent during the day 
and evening, and 45 per cent provided 24-hour 
coverage. Variation among the states was 
found in the provision of cardiothoracic 
physiotherapy. Most hospitals which proVided 
24-hour coverage used on~call. Thirty three per 
cent of hospitals rostered staff to work during 
the evening and only 7 per cent had rostered 
night shifts. Differencescould not be attributed 
to variations in hospital size. The !mplications 
of these findings for the physiotherapy 
profession and patient Care are discussed and 
the need for further research highlighted. 
[Ntoumenopoulos G, Greenwood KM: Variation 
in the provision of chest physiotherapy in Aus-
tralian Hospitals. Australian Journal of Physi-
otherapy 37: 29-36, 1991] 
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ORIGINAL ARTICLE 
Variation in the 
provision of cardiothoracic 
physiotherapy in 
Australian hospitals 
he primary aim of cardiothoracic 
physiotherapy is to prevent and/or 
treat respiratory dysfunction 
(Graceyet al 1979, Hammon and 
Martin 1981,Hockings 1985, 
Mackenzie et al 1989). A variety of 
techniques have been devised, which 
are used to pursue this aim (Mackenzie 
et al 1989). These techniques include 
postural drainage, chest percussion and 
vibration, deep breathing exercises, 
patient mobilisation and the 
enhancement of coughing manoeuvres. 
In general, the goals of these 
manoeuvres are to improve 
mucociliary clearance, to increase the 
volumes of sputum expectorated, and 
the re-expansion of poorly ventilated 
lung areas, in order to improve cardio-
respiratory performance (Mackenzie 
et aI1989). 
The effectiveness of these 
interventions is not extensively 
documented. Limited research 
literature exists which shows that 
cardiothoracic physiotherapy 
techniques are effective in reducing 
post-surgical morbidity from surgery 
(Castillo and Haas 1985, Gracey et al 
1979, Jung et al1980, Morran etal 
1983), removing secretions (Bain et al 
1988, Cochrane et aI1977, KiriIloff et 
a11985, Mazzocco et a11985, Reisman 
et a11988, Rossmanet a11982, van 
der Schans et al 1986), and treating 
acute Jung atelectasis (Ciesla et a11981, 
Hammon and Martin 1981, Mackenzie 
et a11978, Mackenzie et al 1980, 
Mackenzie and Shin 1985, Marini et 
aI1979). However, no reports to date 
have dearly shown that application of 
the techniques resclts in more rapid 
recovery following trauma or surgery. 
Furthermore, there is a lack of 
objective evidence regarding the 
optimal dosage of any of the 
cardiothoracic physiotherapy 
techniques, that is when such therapy 
should be applied, who is best to apply 
the therapy, for what duration and at 
what intensity. 
Cardiothoracic physiotherapy is 
provided by physiotherapists in all 
major Australian hospitals. There 
does, however, appear to be a 
substantial degree of variation among 
institutions in Australia. These 
variations include, not only the 
techniques of physiotherapy utilised 
but also how the physiotherapy is 
provided in terms of the degree of 
coverage across the day, who provides 
the therapy after normal working 
hours (physiotherapists or nursing 
staff), and whether it is provided 
routinely or only at the request of 
physiotherapy or medical personnel. 
The senior author became a:wa:re of 
these variations after moving from 
Western Australia, where 
cardiothoracic physiotherapy is 
provided in acute general hospitals 24 
hours per day, seven days per week by 
physiotherapists, to Victoria where it 
was found that these services are 
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provid~d by physiotherapists only 
during the normal working day. 
Variation in .the provision of such 
services raises a number of important 
issues for the physiotherapy prof~ssion, 
apart from the obvious issue of when 
such services should be available to 
~nsure optimal patient care. Should 
cardiothoracic physiotherapy be 
provided by physiotherapists 24 hours 
p~r day? If physiotherapists are to 
work only during standard working 
hours, should cardiothoracic 
physiotherapy be provided by nursing 
staff after normal hours? 
. In order to begin consideration of 
these issues, this study aimed to 
docum~nt the hours of provision of 
cardiothoracic physiotherapy services 




The Hospitals and Health Service 
Yearbook and Equipment Catalogue 
(1988) was examined to find all gen~ral 
hospitals located in metropolitan areas 
of thecapitaLcities of Australia which 
had intensive care facilities. An 
incidental sample of 47 of the 66 (71 
per cent) hospitals which satisfied these 
criteria was selected. 
Instrument 
A questionnaire was devised 
(Appendix 1), with the assistance of 
members of the Cardiothoracic Special 
Interest Group of the Victorian Branch 
of the Australian Physioth~rapy 
Association. The questions were 
designed to obtain information about 
how and when cardiothoracic 
physiotherapy services were provided. 
Procedure 
Qu~stionnaires were mailed to the 
chief physiotherapist at each hospital at 
the end of 1988. Most responses were 
received at the beginning of 1989. 
Results 
Responses were received from 42 of 
the 47 hospitals surveyed, giving a . 
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Table 1. 
Cardiothoracic physiotherapy coverage according to State of origin of the 
hospital. 
State D D+E D+E+N 
ACT 2 (100%) o (0%) 0 (0%) 
NSW* 1 (11%) 2 (22%) 6 (67%) 
Qld 2 (22%) 0 (0%) 7 (78%) 
SA 2 (50%) 2 (50%) 0 (0%) 
Tas 1 (33%) o (0%) 2 (67%) 
Vic 10 (91%) 1 (9%) 0 (0%) 
WA 0 (0%) o (0%) 4 (100%) 
Total 18 (43%) 5 (12%) 19 (45%) 
* In one hospital the evening shift is provided only during Mon-Fri. 
D. Coverage during the normal working day only. 
D+E. Coverage during the Day and Evening by rostered shift or on-call. 
D+E+N. Coverage 24 hours either by shift and or on-call 
response rate of 89 per cent, and an 
obtained sample which represented 64 
per cent of all hospitals which met the 
selection criteria. The hospitals were 
distributed throughout Australia: ACT 
(2); NSW (9); Qld (9); SA (4); Tas (3); 
Vic(ll); and WA(4). The five 
hospitals which did not return replies . 
included two from NSW, and one ea~h 
from Vic, SAand NT. 
Hours of service provision 
Definitions of the hours of service 
that can be provided by a 
physiotherapy department used in this 
paper were: 
A Day shift- wh~re staff are 
rostered to cover a normal 
working day, e.g. 830 am to 5.00 
pm; 
.... Evening shift - where staff are 
rostered to provide physiotherapy, 
after a normal working day, 
usually from 5.00 pm to midnight 
(although five of the 14 hospitals 
with evening shifts, provided cover 
from 5.00 pm to 9.00 pm); and 
A Night shift - where staff are 
rostered to provide physiotherapy 
usually from midnight to the start 
of the next normal working day, 
about 8.30 am. 
On-call was used to describe the 
situation where a physiotherapist was 
available (although not necessarily 
located at the hospital) at the request 
of physiotherapy or medical personnel 
to provide physiotherapy after normal 
working hours, usually from 5.00 pm 
to the start of the next normal working 
day about 8.30 am. 
Of the 42 hospitals, 19 (45 per cent) 
provided physiotherapy services across 
the entire 24 hours during the week, 
five hospitals (12 per cent) provided 
day and evening shifts, and 18 (43 per 
cent) hospitals provided such services 
only during the day shift. Substantial 
variation in coverage was observed 
among the states (fable 1). For 
example,91 per cent of Victorian 
hospitals provided physiotherapy 
services only during the normal 
working day, whereas all hospitals in 
Western Australia and 78 per cent of 
hospitals in Queensland provided some 
form of 24-hour cover. 
Method of service provision 
Cardiothoracic physiotherapy 
services could be provided outside 
normal working hours by having staff 
rostered to work on evening and/or 
night shifts, or by the use of an on-call 
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Table 2. 
Numbers of hospitals having physiotherapy staff working on rosters outside normal 










system. Only 14 of the 42 hospitals 
(33 per cent) reported having 
physiotherapy staff rostered on shifts 
outside normal working hours. Of 
these, all 14 had staff rostered to work 
during the evening shift but only three 
hospitals (7 per cent) had staff rostered 
to work during the night shift. Again, 
substantial variation among the states 
was found (Table 2). 
In Victoria only one (9 per cent) 
hospital reported having staff rostered 
during the evening shift (limited 
service 5.00 pm - 9.00 pm), whereas all 
West Australian and 78 per cent of 
hospitals in New South Wales 
reported having staff rostered on 
evening shifts. 
Group of patients referred for 
cardiothoracic physiotherapy 
The requests for continuing 
cardiothoracic physiotherapy over the 
weekends and/or after hours included, 
adult and paediatric patients in 
intensive care units, general medical/ 
surgical wards and specialist areas (i.e., 
transplant, burns units, neonatal 
intensive care), where, without 
continuing physiotherapy 
management, it was felt the patients' 
respiratory conditions would 
deteriorate. For example, the most 
often cited reasons for continuing 









# reporting # reporting 
evening shift night shift 
(0%) 0 (0%) 
(78%) 1 (11%) 
(22%) 0 (0%) 
(50%) 0 (0%) 
(0%) 0 (0%) 
(9%) 0 (0%) 
(50%) 2 (50%) 
(33%) 3 (7%) 
treat the respiratory complications as a 
result of the patients' condition(s), i.e., 
chest infection with sputum retention, 
ventilated patient, or major abdominal 
surgical patient in the early post-
operative period. 
Service provision as a function 
of hospital size 
Substantial variation among the states 
of Australia, in the degree of cover and 
how the physiotherapy services are 
provided, has been demonstrated. 
This finding could be due to variation 
in the size of hospitals. It seems likely 
that smaller hospitals would be less 
able than larger hospitals to provide 
complete 24-hour cover or to staff 
their services outside normal working 
hours. 
To investigate this possibility, the 
number of beds in hospitals providing 
24-hour coverage was compared with 
the number of beds in hospitals 
providing physiotherapy services 
during the normal working day only. 
Using an independent t-test, a 
significant difference was found 
(t(36) = 2.39, P = 0.22) with hospitals 
providing day-only services being 
smaller (average beds = 406) than those 
providing 24 hour coverage (average 
beds = 593). 
Given the relationship found between 
physiotherapy service provision and 
hospital size, it was necessary to re-. 
examine the variation found accordmg 
to the state in which the hospital was 
located, as the average number of beds 
in hospitals was found to vary across 
the states of Australia: 
A ACT mean of 3 72 beds (range 
300-443); 
A NSW mean of 549 beds (range 
242-970); 
A Queensland mean of 598 beds 
(range 250-1160); 
A SA mean of 552 beds (range 200-
900); 
A Tasmania mean of 567 beds (range 
300-800); 
A Victoria mean of 424 beds (range 
188-700); and 
A WA mean of 496 beds (range 250-
690). 
To rule out the possibility that 
geographical variation in 
physiotherapy service provision was 
simply a function of variation in 
hospital size, an analysis was conducted 
on a sub-set of the entire sample, 
consisting of those hospitals with 
between 300 and 500 beds, in the three 
states where sufficient responses had 
been received: NSW, Queensland and 
Victoria. 
After this criterion was applied, a 
one-way ANOVA found that no 
significant difference in hospital size 
remained among the three states (F 2,ll 
= 0.05,p = 0.947). However, 
variations between the states in 
physiotherapy coverage still existed. 
None of the seven Victorian hospitals 
provided 24 hour coverage compared 
with two (67 per cent) of the New 
South Wales and three (60 per cent) of 
the Queensland hospitals. Thus, while 
some of the variation in provision of 
physiotherapy services between the 
states can be attributed to variation in 
hospital size, substantial variation 
between the states remained even 
when hospital size was controlled. 
Discussion 
The hours of service provided by 
hospital physiotherapy departments for 
\$ 
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acute cardiothoracic patients varies 
widely across Australia. Approximately 
half of the physiotherapy departments 
provide only normal working day cover 
whereas the other half provide some 
form of 24-hour cover. 
This variation in service provision is 
perplexing and is cause for some 
concern. If, as has been argued (Jacob 
1990, Oh 1990), cardiothoracic 
physiotherapy is an important aspect of 
the care provided for patients in the 
intensive care setting, it is 
inappropriate that patients with similar 
problems will be provi~ed with . 
physiotherapy only durmg the day m 
some hospitals but have access to this 
service over the full 24 hours in other 
hospitals. 
Several possible explanations for the 
variation in service provision come to 
mind. These include different views 
being held across the states about the 
importance of cardiothoracic 
physiotherapy, or about the 
importance of cardiothoracic 
physiotherapy being delivered by 
physiotherapists. It may also be that 
hospitals in the different states operate 
under different financial constraints or 
that there is variation in the availability 
of the necessary staff. 
It seems unlikely that health 
managers of Australian hospitals have 
widely differing views about the 
necessity of cardiothoracic 
physiotherapy in the acute setting, as 
all of the hospitals surveyed provided 
these physiotherapy services during the 
normal working day. If the lack of 24-
hour provision is due to doubts about 
the necessity for this service, such 
doubts certainly run counter to recent 
advocacy of 24-hour service provision 
in the literature (Jacob 1990, Oh 1990) 
and should be of major concern to the 
physiotherapy profession. 
How is it that physiotherapists 
consider the provision of . 
cardiothoracic services during the 
normal working day as an essential 
service, and this service is then not 
available after normal working hours, 
considering theconcinuation of 
general nursing and medical care? 
-
•• • 
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A more likely explanation for the 
discrepancy is that, while viewing 
cardiothoracic physiotherapy as 
important, some hospitals believe non-
physiotherapists should apply the 
techniques. In the experience of the 
authors, in some hospitals nursing staff 
are requested to perform some of the 
physiotherapy techniques after nor:m:il 
working hours. It could be that this IS 
the case in the majority of hospitals 
which do not provide 24-hour 
coverage by physiotherapists. 
The provision of some of the 
cardiothoracic physiotherapy 
techniques by nurses should be of 
concern to the physiotherapy 
profession. The issue of appropriate 
knowledge and training and the 
associated issue of quality assurance, 
highlights the need for 
physiotherapists to apply these 
techniques. 
It is also clear that nursing staff 
already have sufficient demands on 
their time and it therefore seems 
unlikely that they would be able to 
provide the degree of effectiveness that 
a physiotherapist dedicated solely to 
the task could achieve. The proper 
application of cardiothoracic 
physiotherapy requires far more than 
the use of a series of techniques. 
Rather, it involves a continuous stream 
of complex diagnostic and treatment 
decisions. 
By providing full 24-hour 
professional cardiothoracic 
physiotherapy cover, the overall care of 
patients would improve, with greater 
continuity of physiotherapy 
management from shift to shift. Also, 
more appropriate referrals for 
cardiothoracic physiotherapy would be 
made, with physiotherapists available 
as required to assess and institute 
proper management. While not 
wishing to denigrate the ability or 
importance of the nursing profession, 
their training is unlikely to have 
equipped them to optimally provide 
cardiothoracic physiotherapy services. 
Mackenzie etal (1989, p 231-232,p 
'312~313) presents data which . 
demonstrates that physiotherapistS 
experienced in intensive care work are 
moresuctessfulin improving clinical 
and radiological signs of acute 
atelectasis than are nurses, respiratory 
therapists, or physicians. 
Another possibility is that the 
variation has arisen historically due to 
differing philosophies of service 
provision across the states of Australia. 
It would be difficult to document that 
this is the case. It is certainly true, 
however, that physiotherapists in the 
different states have widely different 
expectations about what hours they 
should work. It may be that that 
managers responsible for 
cardiothoracic physiotherapy in those 
states where such services are not 
delivered across the 24 hours have little 
experience in how to provide full 24-
hour coverage. Perhaps an exchange 
of information between managers 
located in different states could 
provide solutions to this problem. 
Financial constraints may be relevant 
in determining whether 24-hour cover 
is provided. A review of the comments 
section of completed questionnaires 
from centres without after-hours cover 
revealed that four hospitals (SA 1, 
ACT 1, Queensland 1, NSW 1) 
believed financial constraints 
prevented after-hours cover. It seems 
unlikely, however, that the degree of 
variation across the various states in 
the provision of after-hours 
physiotherapy cover, can solely be 
attributed to variation between the 
states in hospital funding levels. 
It also seems unlikely that the 
variations between the states are due to 
different availability of staff. We did 
not analyse data concerning the 
number of physiotherapists employed 
at each hospital or the ratio of 
physiotherapists to beds, as not all 
respondents provided information 
from which we could calculate the 
number of staff involved in providing 
cardiothoracic physiotherapy oli each 
.shift. However,there are variations 
among the states in the number of . 
physiotherapists employed in hospitals. 
For example, the average number of 
physiotherapists per ~ousand .beds in 
the four West Australian hOSpItals was 
59, a ratio almost twice that found for 
Victorian hospitals (30). 
Such differentessuggest that the 
variation among the states in the 
provision of cardiothoracic 
physiotherapy, may only reflect a more 
general interstate variation in hospital-
based physiotherapy. 
Variations in how 24-hour care is 
provided is also of concern. It would 
be preferable to have physiotherapy 
staff rostered across the 24 hours 
rather than using an on-call system. 
Under an on-call system, the decision 
to use cardiothoracic physiotherapy 
treatment will be made by staff other 
than physiotherapists who may not be 
as aware of its benefitsllimitations, or 
who may not be not as adept as a 
physiotherapist at determining the 
importance of physiotherapy treatment 
for a patient. 
It is clear that the quality of referral 
decisions may become an issue of 
concern under on-call systems. It may 
be the case that a decision to call in a 
physiotherapist may involve some 
consideration of the financial 
implications of doing so. Financial 
considerations are unlikely to be 
involved in deciding whether 
physiotherapy services are required if a 
physiotherapist is already in attendance 
in the hospital. In the survey, some 
hospitals reported that their on-call 
services were fatiguing for the 
therapists and they would prefer to 
move to a rostered system. 
It should be noted that an on-call 
system will only be a cheaper method 
of providing 24-hour coverage 
provided calls are infrequendy made. 
One hospital reported that it had 
found rostering staff to cover the full 
24 hours to be a more cost effective 
method of delivery of physiotherapy 
services than the on-call system it used 
previously. 
The issues raised in this paper are 
important both from the perspective of 
quality assurance and also from that of 
the profession. It is clear that patient 
care in terms of access to 
physiotherapy services varies markedly 
across Australian hospitals, and that 
some of this variation appears to be 
dependent on the state in which the 
hospital is located. 
The profession needs to address the 
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reasons underlying this variation in 
provision of cardiothoracic· 
physiotherapy services so as to ensure 
that all patients in Australian hospitals 
have proper access to the skills 
provided by physiotherapists. It is 
clear that further research is needed to 
document the effectiveness of 
cardiothoracic physiotherapy. This 
research needs to be directed at the 
cardiothoracic physiotherapy 
techniques used and at determining the 
benefit associated with physiotherapy 
provided across the 24 hours versus 
physiotherapy available only during the 
day. 
An examination of the effectiveness of 
a physiotherapist's delivery of 
cardiothoracic physiotherapy, in 
addition to the general respiratory care 
delivered by other health professionals, 
would, we believe, further elucidate the 
importance of physiotherapists being 
available in the general hospital 
setting, throughout the 24-hour day. 
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Appendix 1 
Cardiothoracic Physiotherapy Survey: CTSIG (Victoria) 1988 
Aim: To establish the type of acute cardiothoracic physiotherapy services supplied by the physiotherapy 
departments of public hospitals (>300 beds) in the major cities of Australia. 
Hospital Name: City: 
Q 1 What are the total number of hospital beds? 
Q2 What are the total number of FTE physiotherapy positions? 
Q 3 What Acute Care Areas do you service? (please tick) 
-ICU 
-NICV 
- Burns Unit 
- High Dependency Unit 
- Others 
State: 
Q4 Do you supply acute cardiothoracic physiotherapy services over the weekends/public holidays? 
If the answer is yes, what are: 
- the hours of service covered? 
- the number of therapists working? 
- the areas of the hospital covered? 
- the numbers of patients treated (average)? 
- the criteria the patients need to fulfil to be seen? 
Q5 Do you have an on-call (after normal hours) service? 
If yes, what are: 
- the hours of service provided? 
- the numbers of therapists on-call each night? 
- the areas of the hospital covered by the on-call therapist? 
- the average numbers of patients treated? 
- the criteria the patients need to fulfil to be seen by the on-call therapist? 
- the method of referral needed to contact the on-call therapist? 
(1) from a resident 
(2) from a registrar 
(3) from a consultant 
Q6 Do you have staffrostered onto shifts working hours outside of "normal" hours of service (8.30 am-S.OO pm)? 
If yes, what are: 
- the shifts covered? 
(1) 4.30 pm-I2.00 am. 
(2) 12.00 am-8.00 am. 
(3) other 
- the numbers of therapists on each shift? 
- the areas of the hospital covered? 
- the average numbers of patients treated? 
- the criteria the patients need to fulfil to be seen by the therapist? 
- the means of referring patients to the after hours therapist? 
(1) from a resident 
(2) from a registrar 
(3) from a consultant. 
Q7 Any further comments? 
